Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.042; wR factor = 0.109; data-to-parameter ratio = 15.0.
phenyl]cyclopentene S. Liu and B. Chen Comment Left-handed material is a kind of material that exhibits a negative refraction index. It has been explored theoretically by Veselago (1968) . In 2000, a two-dimensional isotropic left-handed material was verified showing a negative refraction index (Shelby et al., 2000) . From then on, the study of left-handed materials has gained increasing interest in physics-related fields. So far, most of the left-handed materials were realised via micro-processing technologies to integrate a metal into a S-shape (Chen et al., 2004) or H-shape (Zhou et al., 2006) micro-structural unit, therefore achieving a periodic arrangement. However, due to the technology limitations of nano-scale processing technology, most of the successful experimental verification are carried out in the microwave band (Zhang et al., 2005; Liu et al., 2007) . Only if the left-handed material structural unit achieves a smaller size, a negative refraction index might be realised in the visible range. Using concepts of chemical synthesis technology to create structural features of left-handed materials at the molecular level might show potential to realise negative refraction in the visible range. The molecular model should exhibit an extended conjugated system providing electrons that are easily excited.
In this article, we tried to simulate structural features of left-handed material and designed a V-shaped conjugated organic molecular structure (Fig. 1) . The title compound turns out to be a single-crystal, but whether it is really close to the structural features of left-handed materials or not and how to modify it to exhibit negative refraction, is still under investigation. The dihedral angle between the benzene ring C9-C14 and the adjacent benzene ring C1-C6 is 31.4 (1) °, the dihedral angle between the benzene ring C23-C28 and the adjacent benzene ring C15-C20 is 50.7 (2) °. C7-C8 (1.192 (2) Å) and C21-C22 (1.188 (2) Å) are acetylenic bonds and are therefore significantly shorter than the other carbon carbon bonds.
The fluoro substituents at the cyclopentene ring are disordered with occupancies refined to a 0.675 (2):0.325 (2) ratio.
Experimental
Synthesis of the title compound was carried out in two steps:(1) 4-bromo-1-phenylethynylbenzene,was obtained in 72.6% yield by the reaction of phenylacetylene (12 g, 0.1 mol) and 1-Bromo-4-iodobenzene (28.29, 0.1 mol) in N(C 2 H 5 ) 3 (150 ml) solution catalyzed by CuI (0.3 g, 1.55 mmol), PPh 3 (0.6 g, 2.45 mmol) and Pd(PPh 3 )Cl 2 (0.3 g, 0.42 mmol) at 336 K; (2) 1.6 ml of n-BuLi/hexane solution (2.5 mol/L, 4.0 mmol) was added slowly at 195 K under a nitrogen atmosphere to a stirred THF solution (40 ml) containing 4-bromo-1-phenylethynylbenzene (1.03 g, 4 mmol). After 30 min perfluorocyclopentene (0.27 ml, 2 mmol) was added and the mixture was stirred for 1 h at this temperature. The reaction mixture was extracted with CHCl 3 , evaporated in vacuo and purifed by column chromatography (hexane) to give the title compound. After recrystallization from CH 2 Cl 2 light yellow-green crystals of the title compound were obtained in 23.4% yield. 1 HNMR (400 MHz, 
Data collection
Bruker APEXII CCD diffractometer 6087 independent reflections (10) 0.0520 (9) −0.0046 (7) 0.0082 (7) 0.0031 (8) C7 0.0511 (9) 0.0925 (14) 0.0618 (11) 0.0041 (9) 0.0118 (9) 0.0063 (10) supplementary materials sup-5 C20 0.0668 (10) 0.0501 (9) 0.0509 (9) −0.0051 (8) 0.0153 (8) 0.0017 (8) C11 0.0453 (8) 0.0886 (13) 0.0534 (10) −0.0120 (9) 0.0092 (7) −0.0005 (9) C9 0.0498 (9) 0.0783 (12) 0.0593 (10) 0.0031 (9) 0.0143 (8) 0.0063 (9) C21 0.0644 (10) 0.0567 (11) 0.0602 (10) −0.0057 (9) 0.0195 (8) −0.0014 (9) C27 0.0468 (9) 0.0619 (11) 0.0641 (10) −0.0006 (8) 0.0066 (8) −0.0017 (9) C28 0.0605 (10) 0.0540 (10) 0.0703 (11) 0.0046 (8) 0.0142 (9) 0.0003 (9) C8 0.0511 (9) 0.0932 (14) 0.0623 (11) 0.0046 (9) 0.0124 (9) 0.0069 (10) (9) 0.0512 (9) −0.0019 (7) 0.0103 (7) 0.0012 (7) C30 0.0443 (8) 0.0532 (9) 0.0486 (9) −0.0021 (7) 0.0048 (7) 0.0020 (7) C31 0.0520 (10) 0.0613 (11) 0.0656 (11) −0.0086 (9) 0.0076 (9) −0.0058 (9) Fig. 1 
